A 27-year-old man was admitted due to abdominal fullness. He had ascites and subcutaneous nodules on his head, with liver dysfunction and eosinophilia. Abdominal imaging revealed obstruction of the hepatic veins and stenosis of the inferior vena cava. Histological diagnosis of a subcutaneous nodule revealed obstructive thrombophlebitis with eosinophils. Tyrosine kinase created by fusion of the FIP1L1 and PDGFRA genes, which is characteristic of hypereosinophilic syndrome (HES), was detected. He was diagnosed with Budd-Chiari syndrome associated with HES. Liver function tests improved after interventional therapy followed by steroid therapy. It is important to diagnose the cause of Budd-Chiari syndrome.
Introduction
Budd-Chiari syndrome is characterized by obstruction of the hepatic vein outflow due to stenosis or obstruction of hepatic veins and/or inferior vena cava (1, 2) . This syndrome is one of the causes of congestive liver cirrhosis. In addition to the idiopathic membranous obstruction or stricture of the inferior vena cava or hepatic veins, this syndrome is caused by many underlying diseases, such as invasion of cancer cells into these veins, coaglopathy caused by many diseases (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) . In cases of secondary Budd-Chiari syndrome, not only the therapy against stricture of inferior vena cava or hepatic veins, but also therapy against the underlying disease is necessary. Here, we report a case with Budd-Chiari syndrome associated with obstructive thrombophlebitis due to hypereosinophilic syndrome. A 27-year-old Table 1 . Liver function test showed elevated levels of AST and Al-P, and elongation of PT, and a decrease of platelets and increase of eosinophils. Ammonia and IgE were elevated. Viral markers for hepatitis B and C were negative, and anti-nuclear antibody and antimitochondria antibody were also negative. Although esophageal varices were not observed by gastrointestinal endoscopic examination, computed tomography showed deformity and irregular staining of the liver, splenomegaly, and splenorenal shunt ( Fig. 1 ). Angiography revealed obstruction of the right, middle and left hepatic veins, dilatation of infe-
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F i g u r e 1 . Co mp u t e d t o mo g r a p h y ( a r t e r i a l p h a s e o f d y n a mi c s t u d y ) . F i n d i n g s o f d e f o r mi t y a n d i n h o mo g e n e o u s s t a i n i n g o f t h e l i v e r , c o l l a t e r a l v e i n a n d a s c i t e s we r e o b s e r v e d .
T a b l e 1 . L a b o r a t o r y T e s t o n Ad mi s s i o n
rior right hepatic vein, and stricture of inferior vena cava (Fig. 2 ). Dilatation of inferior right hepatic vein was seen, however, right, middle and left hepatic veins were not found. These veins were not observed in dymanic CT, either. He was diagnosed with Budd-Chiari syndrome. Histological examination was done for a subcutaneous nodule on his head. Histological diagnosis of the nodule was obstructive thrombophlebitis with a dense infiltration of eosinophils ( Fig. 3 ). Hematological and serological examinations for diseases that may cause eosinophilia or secondary Budd-Chiari syndrome were screened ( Table 2) . No specific results, such as a reaction with ticks or house dust, were ob-tained by these examinations other than the elevation of IgE antidody. On the other hand, tyrosine kinase created by fusion of the FIP1-like 1 gene (FIP1L1) and platelet-derived growth factor receptor α (PDGFRA) genes, which is known as the characteristic genetic change in hypereosinophilic syndrome, was detected by polymerase chain reaction (Fig. 4 ). From these results, the patient was diagnosed with Budd-Chiari syndrome associated with hypereosinophilic syndrome. Liver function tests improved after the interventional therapy to dilate the inferior vena cava and following steroid therapy (Fig. 5 ). The findings of the obstruction of right, middle and left hepatic veins were unchanged after steroid therapy examined by CT and echogram. However, echogram with the doppler test revealed the to-and-fro circulation of the portal vein after interventional therapy before steroid therapy, whereas it improved to hepatopetal steady flow with approximately 15 cm/sec after steroid therapy (Fig. 6 ).
Discussion
Many causes for Budd-Chiari syndrome have been known. Idiopathic membranous obstruction or idiopathic stricture of inferior vena cava or hepatic veins, and invasion of cancer cells, especially invasion of hepatocellular carcinoma into these veins are frequent causes of this syndrome.
In addition to these common causes, oral intake of contraceptives, myeloproliferative disease such as polycytemia vera, coaglopathy such as anti-phospholipid syndrome and congenital disease of coagulation factor, alveolar echinococ-
F i g u r e 2 . Ve n o g r a p h y o f i n f e r i o r v e n a c a v a . a ) S t e n o s i s o f t h e v e n a c a v a a t t h e l e v e l o f t h e h e p a t i c p a r t wa s f o u n d ( a r r o w) . b ) Di l a t a t i o n o f i n f e r i o r r i g h t h e p a t i c v e i n .
F i g u r e 3 . Mi c r o p h o t o g r a p h o f s u b c u t a n e o u s n o d u l e . F i n d i n g s o f o b s t r u c t i v e v e n u l i t i s wi t h d e n s e i n f i l t r a t i o n o f e o s i n o p h i l s we r e o b s e r v e d .
F i g u r e 4 . P o l y me r a s e c h a i n r e a c t i o n ( P CR) o f a t y r o s i n e k i n a s e c r e a t e d b y f u s i o n o f t h e F I P 1 L 1 a n d P DGF RA g e n e s . A p o s i t i v e b a n d wa s s e e n i n t h e s a mp l e f r o m t h e p a t i e n t .
cosis are also known as infrequent causes (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) . The prevalence and etiology of Budd-Chiari syndrome differ among different countries or areas.
Hypereosinophilic syndrome was characterized by increase of eosinophils in peripheral blood and organ disorder by infiltration of eosinophils (18, 19) . Several reports have described a causative relation between hypereosinophilic syndrome and Budd-Chiari syndrome (20) (21) (22) (23) (24) . Its mechanism is thought to be the infiltration of eosinophils to the wall of inferior vena cava and/or hepatic veins, and that causes the inflammation in the wall of these veins, which results in the stricture or obstruction of these veins by complicating thrombophlebitis. Genetic change caused by deletion in chromosome 4Q12, which was approximately 800 kb deletion between FIP1L1 gene and PDGFRA gene, is a characteristic mutation in hypereosinophilic syndrome (25) . This deletion creates a new fusion protein (a tyrosine kinase created by fusion of FIP1L1 and PDGFRA genes). The pa- 
F i g u r e 6 . E c h o g r a m wi t h d o p p l e r t e s t . a ) T h e t o -a n d -f r o c i r c u l a t i o n o f p o r t a l v e i n a f t e r i n t e r v e nt i o n a l t h e r a p y b e f o r e s t e r o i d t h e r a p y . b ) He p a t o p e t a l f l o w o f p o r t a l v e i n a f t e r s t e r o i d t h e r a p y .
T a b l e 2 . L a b o r a t o r y T e s t ( 2 )
tient in the present study showed an increase of eosinophils in the peripheral blood, subcutaneous nodules with thrombophlebitis with an infiltration of eosinoplils, and characteristic deletion in chromosome 4Q12. From these results, he was diagnosed with hypereosinophilic syndrome. On the other hand, the obstruction of hepatic veins and stenosis of inferior vena cava were clarified by abdominal imaging in this patient. Therefore, he was diagnosed with Budd-Chiari syndrome associated with hypereosinophilic syndrome.
Angioplasty by operation, interventional therapy, and liver transplantation are therapeutic options against obstruction or stricture of inferior vena cava or hepatic veins of Budd-Chiari syndrome (26) (27) (28) (29) . In addition to these therapies, therapies against causative disease in cases of secondary Budd-Chiari syndrome are important (30) . In the present case, circulation of portal vein was improved by steroid therapy. Although the findings of the obstruction of the right, middle and left hepatic veins were unchanged after steroid therapy, it is suspected that thrombophlebitis of inferior vena cava, inferior hepatic veins, and/or other small hepatic veins in the liver had improved by steroid therapy, which resulted in the improvement of portal hypertension and portal flow. In this context, it is important to diagnose the cause of Budd-Chiari syndrome correctly. Hypereosinophilic syndrome is one of the causes of this syndrome, therefore, hypereosinophilic syndrome should be kept in mind when an increase of eosinophils is observed in patients with Budd-Chiari syndrome. Screening of the fusion of FIP1 L1 and PDGFRA genes may help determine the diagnosis.
